Objective: The aim of this study was to map the cortical representation of the lumbar spine paravertebral (LP) muscles in healthy subjects. Methods: Transcranial magnetic stimulation (TMS) was employed to map the cortical representations of the LP muscles at two sites. Stimuli were applied to points on a grid representing scalp positions. The amplitude of motor evoked potentials (n = 6) was averaged for each position. Results: The optimal site for evoking responses in the contralateral LP muscles was situated 1 cm anterior and 4 cm lateral to the vertex. Ipsilateral responses were evoked from sites lateral to the optimal site for evoking contralateral responses. Contralateral responses were also obtained from areas anterior to the optimal site. Conclusions: Maps of these muscles can be produced. The results suggest discrete contra-and ipsilateral cortical projections. Anterior sites at which excitation can be evoked may indicate projections arising in the SMA are involved. Significance: This study provides normative data regarding the cortical representation of the paravertebral muscles and provides a technique for evaluating cortical motor plasticity in patients presenting with spinal pathologies.
Introduction
Transcranial magnetic stimulation (TMS) has been extensively employed to map the topographic motor cortical representation in a range of muscles (McMillan et al., 1998; Wasserman et al., 1992; Wilson et al., 1993) and to investigate plastic changes in this representation in response to injury, immobilisation and pathology (Rossini and Pauri, 2000; Schwenkreis et al., 2001; Zanette et al., 1997) .
The majority of this research has focused on muscles of the extremities. This being due to difficulty in generating reliable maps of the axial musculature. However various studies have identified direct corticospinal pathways to the muscles of the trunk (Nowicky et al., 2001; Ferbert et al., 1992; Plassman and Gandevia, 1989) .
The trunk muscles play a key role in the maintenance of upright posture and balance. The corticospinal drive to the trunk muscles has been considered to have a stronger bilateral hemispherical input than that to the muscles of the extremities. Ferbert et al. (1992) identified contralateral and ipsilateral projections to the erector spinae muscle using TMS. This has also been demonstrated in other proximally situated muscles such as the diaphragm (Maskill et al., 1991) and the sternomastoid (Gandevia and Applegate, 1988) and abdominal muscles (Strutton et al., 2004; Tunstill et al., 2001) . Ferbert et al. (1992) employed TMS to investigate the corticospinal projection to the erector spinae muscles of
